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September 13, 1988

Mr. Gerald Schurtz
B.P. Minerals America
1515 Mineral Square
Salt Lake City, Utah 84L12

Re: Bamey's Canyon Proiect
Notice of Intent Comments

Dear Mr. Schurtz:

We lrave reviewed your 5 July 1988 and 22 July 1988 corntnent letters conceming the
Barney's Ceuryon project Notice of Intent document and have the following comments:

1.a. i This comment has been acceptably addressed. We understand that runoff
from the heap leach pacl flexible membrane liner (before ore is placed on it)
which is isoiated by at least 200 feet from any active cyanide heap leach
operation will be diverted to the storm water run off system. Operational
procedures which will insure that these waters will not be contaminated by
ihe cyanide leaching operations or spills must be included in the operational
and maintenance manual which must be approved pfiof to initiation of
operations.

l.a. ii We agree that monitoring water which will be discharged to the stonn water
runoff ponds, as described in l.a.I. above, does not need to be monitored.

1.a. iii This comment has been already covered by l.a.I. above. However, details
of the barrier which will separate the runoff water fronr the heap leach pad
liner and the active heap leach operation must be subnr.itted with the design
plans and specifications.

l.b. The concept of reducing the liquid contained in the process ponds before winter
weather begins to a level which can adequately contain the design hydraulic
situation is acceptable. However, the procedures and criteria to establish this level
must be included in the operation and maintenance manual which must be
approved ptipr to initiation of operations. In addition a condition of the
constructioh pemdt will require that the Bureau of Water Pollution Control must
be notified in writing each year prior t<l the onset of winter weather conditiorn that
this level has been achieved.
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1.c.

4.

5.

6.

9.

This corrunent has heen adequately addressetl. The operational procedures
described must be included in the approved operational and rnaintenatrce manual
to insure the operator has a clear concept of what is to take place.

We are in agreement that the liner system which is currently proposed for the
Bamey's Canyon project i.e. process solution collection system, flexible
memlrrane liner, secondary clay liner and leak detection system is acceptable to
the Bureau of Water Pollution Control.

We understand per phone conversation with yourself on l1 August 1988 that B.P.
Minerals agfees to rernove the twenty (20) feet or so of gravel which exists on the
ridges down to the underlying fine grain rnaterial wherc the heap leach pads and
ponds will be built.

This comment has been adequately addressetl.

This comment is covered in our response to conunent No. 4 above.

This comment is covered in our response to comment No. 4 above.

13. The nurnber and locations of proposed monitoring wells is satisfactory. We
understand per phone conversation with yourself on ll August 1988 that neutron
and gamrna logs will be made of the 4 proposed new wells. If the geophysical
logs identify perched ground water zones then it rnay be necessary to install
shallow lysimeters or piezometers to those zotres.

We understand per phone conversation with yourself on ll August 1988 that
background data will be established for IlCl48 and the City of Copperton wells.
We understand that these wells will be sarnpled on a monthly basis for standard
constiruents such as calcium, magnesium, sodium, potassiurn, iron, manganese
chloride, sulfate, bicaronate, total and free cyanide, copper, gold and silver. After
a year's data has been collected BC 148 will be monitored on a quarterly basis and
the city of Copprerton will be rnonitored on a bi-rnorrthly basis for total iurtl free
cyanide, copper, gold and silver. The standard constituents will be deterrnined on
these wells onlv on an annual basis thereafter.

We also understand per that phone conversation that the four proposed monitor
wells will be monitored sirnilar to the Copperton wells. After background has
been establishecl for the standard constituents and cyanitle, etc, they
nronitored on a bi-montlilv basis thereafter.

15.a. As inclicated in several meetings we do not have a specific requirement for the
components of the leak detection systern. The only requirement which the
Bureau has is that the leak detection systern operate at a mhrimal heatl and have a
reasonable response tirne. We understand from the information presented that
average head in the leak detection system is 12 inches.

be
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15.b. The purpose of the leak detection system underlying the liner systenr is to provide
confimration throughout the life of the project of the integrity of a properly
designecl and constructed liner system. This ability to monitor the perfonnance of
the liner system and detect leakage will dispell to a large degree unpredictable
concems which rnay result from uncontrollable circumstances such as adverse
weather conditions during installation, variations in construction effort or
procedures, variations in experience and control of flexible membrane liner
installation, variations in underlying soils i.e. unpredicted settlement, limitations
of field testing ability to establish the quality of a liner surface etc. The Bureau of
Water Pollution Control's position for a leak detection system has been a leak
detection rnedia with a permeability rate of 1.0 X l0-z centimeters per second
rninimurn and a leak detection base with a permeability rate of 1.0 X l0-)
centirneters per second maximum. This also provides the rninirnum of thrce (3)
orders of lnagnitude difference in permeability rate between tlrc media and the
base. In our design criteria approval letter of 15 August 1988 this is reiterated.
The Bureau of Water Pollution Control has taken the position that there is a

certain minimum flow rate below which leakage will not appear in the leak
detection sump. The bureau recognized this and it is allowed so that all leaks in
pad and pond liners larger tban this can be detected and appropriately regulated.
ln addition the ability of the foundation material to attenuate process fluids
resulting from sub minirrrum detectable leaks has been dernonstrated. We
ernphasize that it has never been the policy of this Bureau that a leak detection
system will be designetl which will allow pollution of foundation rnaterials for
leakage flow rates greater than the nrinimum <letectable leak. Given tlrc materials
available for this project discussed so far the followhg would be acceptable:

Ieak detection nredia
permeability

1.0 X l0-? cm/sec.
1.0X l0-r cm/sec.

leak detection base
permeability

1.0 X l0-5 cm/sec.
1.0 X 10-6 cnr/sec.

The Bureau of water pollution Control will consider other combinations
which B.P. Minerals would prepare.

t5.c. The concept of termftrating each leak detection pipe in a 55 gallon dnrm of
acceptable quality and construction is acceptable only if each drum is securely
placed and the comectiorr of the plpe to the drum is secure. Also only if each
drun has an overflow clevice which will transmit liquids in excess of the capacity
of the drurn to a linetl corrtainrnent of adequate capacity to contain all tlows.
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15.d. According to Sergent, Hauskins and Beckwith's letter of 15 August 1988, therc
will be at least three (3) inches of uncontaminated sand material in the leak
detection system. Maximum particle size will be I U2 inches for the six (6) inch
thick layer.

15.e. This comment is covered bv our cornment No. 54 in this letter.

We reaffirm the Bureau's position as stated already in l5.b that the leak
tletection system must be able to detect leakage rapidly and with a minimum
arnount of contamination of the foundation materials.

Ihe rnaterinl at the base of the leak detection tystem ls Srdy six (6) inches
with a maximum permeability of 1.0 X l0-) centimeters per second or
less, which is three (3) onlers of rnagnitude less than the permeability rate of
tfie leak detection material. The six (6) inches of base material must also be
free of and and gravel lenses or pockets.

After reviewing the Sergent, Hauskins and Beckwith letter of 15 August
1988 we have concern that the performance concept of the leak detection
base will not be achieved. To provide an appropriate interface beneath the
leak cletection rnedia the base material must meet its design permeability
arrtl thickness criteria. To achieve a reasonable response tirne and prevent
ponding on the base material the surface must be free from baniers to flow.
Perhaps a workable approach would be to achieve proPer compaction with
the tamping foot or rubber tired rollers after which blading eur<l smooth
dmm rolling of the surface would provide the barrier free final surface.

15.f. i

15.f. ii

15.f. iii

15.g. The ability of the leak detection media to function will be established by quality
control. Pararneters such as thickness of cleam sand, continuity of the sand contluit
between collection pipes and the minirnum permeability of the sand must be
verified in the field.

19. This cornnent has been adequately atldressed.

20. The presentation made conceming the sizing of the process poncls appears
rea.sonable. The verification of adequate process solution pond draw down prior
to the onset of winter conditions will be verified as stated in comment l b. of this
letter.

21. This conunent has been acceptably addressed. We understand that all water from
the tsarney's Canyon pit will tre corrtained on the site either within tlte pit or as

process water. If this water will be used for dust suppression its quality must be

Established first. Also application rates and pnrcedures must be stated in the
operation and maintenance manual to insure that surface run off will not occur.
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22.I. 1\is conxnent has been acceptably atldressed.

28.1. The scherlule for leak detection notification as outlined in our 8 June 1988 letter
applies to both pads and ponds. The criteria applies to any liquid found in the leak
detection system. Once it has heen verified that process fluids are leaking into the
leak detection system tlre leaching must stop until suitable repairs approved by the
Bureau, have been made. If the flow of leakage through the liners can not be
stopped then that facility rnust be decommissioned according to the criteria
outlinetl in the construction pennit.

29. We understand per phone conversation with yourself on I I August 1988 tltat the
maxirnunr tinre it will take to ernpty a process pond once a leak has been detected
is seven (7) days. It is understood that all process fltrids renroved front the pond
will be totally contained within an acceptably lined area.

34. This comment is modified as per yorrr request. The design and construction of
domestic sanitary wastewater facilities must be approved prior to initir*ing
operations of these facilities. Nevertheless, this requirement will become a
condition of the construction pennit, the Salt Lake City-County Heatth
Department rnust review and approve such system.

39. We understan<l that precautions for placing the protective blarrket on the
geornembrane will be included in the construction specifications which will be
submitted fot review.

We appreciate the subminal of infonnation concerning your consulting Engineer
Sergent, Hauskins and Beckwith.

Page I of the I June 1988 Sergerrt, Hauskins and Beckwith letter states in part
"provitled sufficient quality control testing is performed clurhg installation, field
welded searns should also be able to withstand the strairs induced as a result of
the anticipated settlernent." We request that a schedule of appropriate destructive
and non destructive field seam tests and their frequency be compiled and
subrnitted in the tletailed errgineering plans and specifications. Also included must
be procedures for retesting in case of a test failure.

44. Perhaps some clarificatiorr is irr order conceming your response to this comnrent.
This comrnent in our 8 June 1988 letter was not a request for arty atlditional action
or irrfornration but rather a statement of agreernent that the lirrer systern will
provi<le the protection ftrr the envirorunent which will be required hy the Bureau
of Water Pollution Control. 'l'he nratedal naturally occun'ing beneath the heap
leach pad will provicle an additional back up to the required systenl in the event of
a catastrophic failure. or if fluids flow into the leak detection system at or lrelow
the nrirrirnunr tletectable rate occur. The infomration provitletl concerning
attelruation of cyanide by the natural rnaterials beneath the pad is valuable in
establishing the nature of naturally occurring additional protectiort and is
appreciated.
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49. The neutralization criteria will be that specified in our design criteria approval
letter dated 15 August 1988.

50. We understand that once the spent heap leach ore piles have been neutralized
according to the criteria specifred in our 15 August 1988 letter theT preciPitation
on these piles which rnay llow through can be discharged to the environment. We
uuderstand that fencing will be maintained around the reclaimed facilities for at
least three (3) years as required by the Division of Oil, Gas and Mfufng.

51. We understand that when the process ponds are decommissioned slutlge remaining
after being neutralized will -tre 

tested as reconilnended in "Test Methods for
Evaluating Solid Waste SW-846" and other applicable EPA guidance to detemrine
if they are ahazardous wa.ste. If these sludges are classified as a hazardous waste
they will be disposed of as required by those regulations. lf not classified as a
hazardous waste they will be reclairned in place.

52. The sixty (60) mil HDPE flexible membrane liner rnaterial is accepted_as the
primary iiner for the Heap lrach pad arrd process ponds for the Bamey's Can_y_on

project based on the recomrnendatiou of your consulting engineer, JBR
Consultants and the following:

52.a. Sergent,. Hauskins and Beckwitb Consulting-_Eng^ineers test.work which is
surnmarized in comnrerrt No. 56 of your 29 April 1988 letter which states that the
60 lnil HDPE melnbrane and the remaincler of the liner systern will lre stable on
the proposed project seven (7) percent slope.

52.b. Sergent. Hauskins and Beckwith Consulting Engineers letter dated t June 1988
which states that the flexible membrane for this facility, sixty (60) mil HDPE, will
be adequate to withstarxl all strains associatecl with ore loatling.

52.c. It has already been concluded that the chernicals, additives etc, which will be usetl
in the Bamey's Canyon heap leach process will be the sanre as are used
throughout the industly. Consitlering that HDPE is commonly used thrtrughout
the industry for heap leach operations exposed to these chemicals, additives etc.
and has performed satisfactorily it is concluded the HDPE will be chemically
comPatible.

54.a. This comment has been acceptably addressed.

54.b. We unrlerstand that tlrc leak detection sand will have 3 per cent maximum passing
the # 200 sieve.

54.c. The specification for the material to construct the seconrlary clay liner il
acceptable antl we understand it will tre included in the specifications which will
be submitted for review.
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54.d.

54.e.

The one (l) inch rnaximum particle size exceeds our recorunended 3/8 inch
maximum value however it will be acceptable if the s6recifications on the
finish surface insure that none of the rocks will protrude above tlre surface,
ancl it is demonstrated both in the laboratory and insiru that the 1.0 X 10-/
centimeters per second permeability rate is being achieved.

We understand that the project specifications will indicate that the maximum
allowable permeability rite "for tire secondary clay liner will be 1.0 X 10-7
centimeters per second.

The specifications for the secondary clay liner moisture content during
compaction is acceptable based on the understanding that the moisturc content
will be sufficient to insure adequate remolding of the clay to destroy all interclod
sPaces.

54.f. Based on the 1 Juue 1988 letter from Sergent, Ilauskins and Beckwith which
evaluated the heap leach pad and pond foundation material for stability we
conclude that therc is adequate suppoft to insure the integrity of the liner systems.

54.g. The comment has been acceptably answered and our response in 54.c. of this letter
is sufficient.

54.h. This comment about requirements for field quality control testing is modifietl as
follows:

i Moisture/clensity tests every 50 cubic yards over the entire surface of each
lif, of the secondary clay liner.

Thickness verification every 50 cubic yards over the entfue surface of each
lift to tlrc secondary clay liner.

Graclation tests every 500 cubic yards during initid startup and every 1500
cutric yar'<ls through out the remainder of the project for each lift.

Triaxial permeability permeability tests every 500 cubic yards for the first
2000 cubic yards. An additional triaxial permeability test must be
conducted for each 8500 cubic years or part thereof of secondary clay liner
placed thereafter, for each lift placed.

We untlerstantl per our meeting of 9 August 1988 that field quality control testing
specified above will be spaced acloss the secondary clay lhrer srrrface accorcling to
the following concept. For each specified volume of clay liner material placed the
designated test will be conducted within that area according to the judgnreut of an
experienced, well qualified representative of the third pafiy inspection
organization.

ll

lu

lv
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A condition of the construction permit will be that on completion of the project
certifietl a.s built drawings must be subrnitted with the test results plotted at the
appropriate locations for each of the tests required.

54.i. The constnlction of the secondary clay liner in a single twelve ( 12) inch lift is
acceptable to the Bureau based on our discussion that the clay will be blentled in a
pug rnill prior to placement to achieve proper moisture content arrd rtrixing.
flowever it must be understoocl that the determined laboratory densities specified
in the approved construction specifications must be achieved and verilied
throughout the thickness of the clay liner.

56. This cornment has been acceptably adclressed.

'l'his concludes our conrments on your July letters.

Please call Mr. Charlie Dietz if there are iury questions.

Sincerely,

^(*
m i; 3i#J;J F;i'? I [;'3:,,,,,'

Mr. Greg Boyce. General Mattager, Bumey's Cmyorr Mine
Mr. Kent Miner, Salt Lake City/County tlealth Departnrcnt
Mr. Brian Buck. JBR Consultants
Mr. Lowell Braxton, Oil, Gas and Mining
Mr. Ross Pino,3l0 East State Highway, Copperton 84006
Mr. Steve l{arris, Magna Area electetl council, P.O. Box 456 Magna
Mr. W. Blaine Milner, Chainnan, Copperton Improvenrent District

CGD/agljglt
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